Extracellular glutamate and GABA in the ventral tegmental area of alcohol-preferring AA and alcohol-avoiding ANA rats treated repeatedly with morphine.
Glutamate and gamma-amino-butyric acid (GABA) have been implicated in neuronal plasticity related to behavioral sensitization. In the present study, we examined morphine-induced changes in the extracellular concentrations of glutamate and GABA in the ventral tegmental area in alcohol-preferring Alko Alcohol (AA) and alcohol-avoiding Alko Non-Alcohol (ANA) rats that have previously been shown to differ in morphine-induced sensitization. The rats were given escalating doses (5-20 mg/kg) of morphine every other day for five days. This treatment produced behavioral sensitization to locomotor effects of morphine in AA, but not in ANA rats, when challenged with an additional injection of morphine (10 mg/kg) 10 days later. Morphine also increased the levels of glutamate in the ventral tegmental area only in AA rats, while no significant changes were found in the extracellular concentrations of GABA between the lines. Challenging the morphine-treated AA rats with ethanol (1.5 g/kg) did not modify the levels of glutamate or GABA. No changes in the concentrations of glutamate or GABA were seen in saline-treated AA and ANA rats after morphine challenge. These results render increased glutamate transmission in the ventral tegmental area a potential contributor to the higher susceptibility of AA rats to morphine-induced behavioral and neurochemical effects relative to ANA rats.